Abstract: Our work consists in the development and setting of an electronic information panel designed to monitor road traffic informational characteristics (velocity, vehicle length and flow density). This information is available using two displays installed above the monitored traffic line. Wishing a "just in time" warning for the driver, the display of the instantaneous speed was represented by the green light if it falls within the legal speed and red light if it is over the legal speed. Our aim was to develop an informing, monitoring and data storing equipment, able to record the time, the speed and the length of crossing vehicles. A test version, which consists of three main modules: the detection module, a programmable controller and an information panel, was designed and a complex hardware and software equipment was manufactured. The efficiency, reliability and stability in operation were the chosen criteria for the detection module. The programmable controller processes the data collected from detectors and displays it. In the future, the hardware platform will allow the connection to other devices (eg. GPRS modem), aiming to achieve the possibility to operate independently or integrated into a system of remote macro-monitoring (idea for further development). 
Introduction
The main goals of intelligent tutoring systems of modern traffic management are the safety of road users, improving the access in crowded urban areas and reducing congestion and accidents. In this context, several detection ways were improved and various technologies for traffic control were also ameliorated in order to inform (warn) the road users. Speed display panels are one of the many ways to increase the traffic safety. Their use encourages * E-mail: serviciulsemafoare@yahoo.com drivers to slow down by measuring vehicle speeds and displaying them, being also an alternative accident prevention measure to those carried out by the police (fixed and mobile radar). Speed display boards are particularly effective with drivers who do not pay attention to their speed. Comparative research has shown that when in use, speed display boards reduce speeds and crashes, seem at least as effective as speed cameras and are more costeffective [1, 2] . Starting from these results, our aim was to develop a complex device, which would also be able to continuously monitor the speed and length of the vehicle that passes through the detection zone. When installed in different areas usually at some distance upstream junctions, these equipments can be integrated into a local data collect traffic system, in addition to their classic aim of informing the drivers. Thus, a map of traffic flow rate for all the monitored area is available, helping to solve the traffic congestions that may be encountered (the redistribution and optimization of the traffic). Vehicle identification and traffic surveillance technologies are part of the modern intelligent transport. The technique of detection and monitoring has been continuously developed to ensure: detection, counting, monitoring the speed of the vehicle and classification. For different sensor classes, tests were made in laboratory conditions. The comparative research on detection techniques (also found in other sources [3, 4] ) has revealed the optimal choice for identifying the presence of a vehicle determining its speed and length. The assessment criteria were efficiency, reliability and cost. In tables 1 and 2 we compare the intrusive and non-intrusive detection technologies.
Inductive detectors were selected as a result of previous analysis, but the quickly evolution of efficiency -reliability / cost ratio for some sensors (e.q. video detection), has led us to design the compatibility of controller connection, with several types of detectors.
Research method

Inductive loop detectors
Inductive Loop Detector technology has been in use for the detection of vehicles since the early 1960's. The first loop detector designs were based on solid-state analogue technology [5] . The first digital controllers were released In this way the detection of small motorcycles and bikes became possible and safe. As the development of processors had been fast during the 1980's, the new generation of loop detectors which were equipped with microprocessor controllers were released. These have the advantage of a simple calibration using the front panel mounted switches [7, 8] . At the end of 1990's the digital controller called "programmable hardware-based" is released. This has significantly reduced the number of required switches, while the calibration (programming) could be performed by simply pressing a push button switch. Calibration values were stored in an internal memory, so after a power failure the controller would restore automatically these values. In addition, the new software is able to adjust itself the calibration when slow disturbance appears (e.g. small variation of magnetic field). Being the most reliable detection device nowadays, the last generation of loop controllers can run continuously more than one year without manual reset. Electromagnetic inductive equipment called frequently "Inductive Loop Detector" is consists of a loop and an electronic unit generically called • good stability under any weather condition
• cannot detect stopped vehicle
• some models need periodical manual recalibration
• installation requires pavement cut or tunneling
• decreases pavement life
• maintenance of the road requires lane closure 8 "detector". The loop represents the outside part of an oscillation circuit. It is made out of one or more turns of insulated wire buried in a shallow cut out in the roadway. When a vehicle stops or passes over the loop, its inductance is decreased. The decreased inductance, increases the oscillation frequency and causes the detector to send a pulse, indicating the presence or passage of a vehicle (Fig.1) . Generally, the loop covers a 2-6 m 2 of the tread area and has 2-5 coils embedded at 4-15 cm depth in the roadway (Fig. 2) . Depending on the application requirements, the surface and geometry the loop varies so the loops have different shapes: rectangle, square, circle, rhombus or trapezoid. Loop installation procedure is gentle and a proper operation depends on the quality of this work. Also, the installation procedure temporarily affects the traffic in the area (by closing lanes) and can reduce road wear resistance in the channel router to enter loop is not protected properly. Fig 3 presents the necessary steps of a correct installation.
The description of the developed electronic
Our idea is to provide a device that fulfils simultaneously two functions: firstly, it is a variable messages display panel of traffic condition and secondly it is a system for continuous monitoring of the speed and length of the vehicle. Thus, the informing and monitoring equipment designed and developed offers information regarding the traffic condition on the monitored area (speed and traf- fic flow vehicle) to road users and continuous traffic data collection (speed, vehicle length , count) to local authorities responsible for traffic management. Our prototype is made out of three main modules: the detection module, programmable controller and the information panel ( figure 4 ). For the detection module which ensures vehicle detection we used traffic sensors taken into consideration efficiency, reliability and stability in operation. The programmable controller processes the data collected from sensors and displays it. The hardware designed let the hardware possibility to be connected to other devices (eg. GPRS modem). The software component controller that we designed provides a more complete processing of traffic data, storing the resulting values to be available later in optimization or modelling applications of the traffic. For direct information we connect a panel displays (dimension 1000 mm* 500 mm).
For internal data management we used the "CPU unit" (Central processing unit) from the block diagram of the controller. We choose a programmable RISC microcontroller (PIC16F877A, Microchip) for handle the activity of this hardware module (figure 5.). The controller internal clock guarantees stability to temperature variations over time and provides the accurate time location of each vehicle passing through the area monitored. The flash type memory capacity was chosen so that considering the average flow conditions within 24 hours of 900 vehicle / h, the amount of data collected can be stored for at least a week. RS 232 serial port enables data downloading from the CPU internal memory and setting the internal parameters (for how long to display, how to display the speed, etc.). It also enables the possibility of connecting to the macro online monitoring system via GPRS modems for sending packages of real-time data. The two displays of the CPU-Unit allow "on board" viewing of the calculated data (speed and flow of vehicles). To test the proposed device we use two identical detection loops plant at a distance 'd' one of one another, using the method described below [9, 10] . For test the traffic detectors we set its in "continuous detection" operation mode which means that when the vehicle crosses over the inductive loop, the digital detector output goes from "0" to "1" logic and keeps its status until the vehicle leaves the loop [11, 12] (Fig .6) . For calculate the seed and length of vehicle, we proposed By noting with ∆ 1 the time the vehicle needs to cross the first loop, it is possible to detect vehicle length in order to place it in the appropriate vehicle class, using the formula:
which, care, according to (1) is the same with :
Using the same reasoning, we can write the equation (3) as well for loop 2:
In order to determine as accurate as possible the vehicle length, an arithmetic average of the two determinations will be made using the following formula:
Formulas (1) and (5) are the basis of the algorithm for determining the velocity and the vehicle category. Another way of determining the vehicle length is:
Which, according to (1) is the same with:
The formula (8) represents a redundant way of calculating the vehicle length [14] [15] [16] . The changing values of the traffic flow we set to be displayed from 15 to 15 minutes, for provide real-time traffic information. In the soft algorithm we used the following formula for calculate traffic flow:
were: 15 is number of vehicles which arrived in 15 minutes
The soft component of the controller provides a traffic data processing as complete as possible, the resulting values being transferred onto a flash memory in order to be available for later traffic optimizing and modelling applications. We designed the software in following steps: development of the logical diagram (Fig. 7) , writing it in C + + programming language, compiling it into assembly language using MPLAB IDE V8.70 [17] and the burning of the microcontroller platform using PICkitTM2-Programmer/Debugger [18] ..We used for accuracy of calculation, interrupt subroutine as a means of rapidly transmitting information from each detector to the microcontroller (PIC16F877-supports up to 14 different interrupting sources) [19] . The principle of operation is as follows: at the appearance of a vehicle, the inductive detector generates a pulse which "forces" the microcontroller to enter the "reading time" subroutine, This subroutine reads the instantaneous value of clock and saves it in the internal memory of the microcontroller in code T1 ( fig.7) . The elapsed time since the moment of detection to executing the reading the clock instruction is smaller 1ms (external clock microcontroller sensitivity). Similarly we obtain and the T 2 , T 3 , T 4 . Then, the main program accesses these values in the internal memory of the microcontroller to calculate the speed, vehicle length and the flow, using formulas (1), (5), (8) described above. After these operations the values are displayed on the informing panel and then exported in the flash memory to a CSV file (comma-separated values). This type of format was chosen to facilitate the later on use of the saved data. The day, hour, velocity, and length of each monitored vehicle can be found in chronological order on the lines of this file. Figure 8 shows the physical placement of the 3 components of the system: information panel, mounted in the console (above the monitored traffic artery), the controller, mounted on the console props and the group inductive loops, installed upstream about 40-50m.Two Inductive loops were used for each lane, at a distance of d = 2m of each other [20] . When a vehicle crosses the loops, the two displays from the information panel show information regarding the traffic condition, through the speed of the vehicle and flow density. Wishing a "just in time" warning for the driver, the display of 
Simulating data collection
Formulas (1) and (5) consist of a basis algorithm for computing the speed and the class of the vehicle. Both depend on the time, the distance between loops and also the entry and exit time corresponding to each loop. The time response of inductive detectors (the elapsed time between 6) can not be rigorously measured. Considering all these disrupting factors, we introduced two correction factors for time counting (K1 and K2) in order to achieve a good calibration. By noting with ∆ the elapsed time while the vehicle crosses the distance D between the two loops and with ∆ 1 the elapsed time while the vehicle crosses the first loop, the formulas become:
Thus, using formulas (1) and (5) in the controller computing we have the possibility to calibrate the speed and the length vehicle. For calibration and system evaluation, two temporary inductive loops (similar to those in fig. 8 ) were applied to the traffic line with selfadhesive tapes ( fig. 9 ) in the traffic laboratory (in the polygon test area) . The equipment calibration was made using a control vehicle which passed over the loops with different seated constant speeds. We adjusted the calibration constants K 1 , K 2 in the controller software until the right speed and vehicle length values were obtained. Several vehicles of different lengths crossed the detection area at various speeds, simulating a traffic flow. The passage over the 2 loops of each vehicle was recorded and saved by the developed device in the Flash memory, in a CSV format ( fig.10) . We survey data input and finally the values was analyzed. For each vehicle which passed through the detection area a line in the CSV file was generated. It contained the day, time, speed and the length of the vehicle. Comparing the collected data and the real value from the control vehicle participating in the test, the error rates were 5% for speed and 9% for length. The collected data are available for further processing in order to obtain other information regarding the monitored traffic area (the microscopic and macroscopic traffic parameters) such as: -the weekly, monthly or quarterly cumulative calculation of the traffic flow; -reporting the cumulative values of the traffic component and highlighting the main categories of vehicles involved in traffic. -calculating the average traffic values in intervals of observation and classifying them in statistic indicators specific to grouping-dispersion tendencies.
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